Reduced adipose tissue triglyceride synthesis and increased muscle fatty acid oxidation in C5L2 knockout mice.
Activation of C5L2, a G-protein-coupled receptor, by acylation-stimulating protein/complement C3adesArg (ASP/C3adesArg) has been shown to stimulate triglyceride (TG) synthesis in both mature adipocytes and preadipocytes. ASP is an adipocyte-derived hormone that acts by increasing diacylglycerol acyltransferase activity and glucose transport. ASP-deficient mice (C3KO, precursor protein) are lean, display delayed postprandial TG clearance, increased food intake, and increased energy expenditure. The present study shows that C5L2KO mice on a low fat diet are hyperphagic (~60% increase in total food intake) yet maintain the same body weight and adipose tissue mass as wild-type (WT) controls. However, on a high fat diet, average adipocyte size and adipose tissue TG/DNA content were significantly reduced and postprandial TG clearance was delayed in C5L2KO. Adipose tissue TG synthesis (WT: 47.2 +/- 5.6 versus C5L2KO: 7.8 +/- 1.8 pmol/microg protein, P < 0.001), TG lipolysis (WT: 227.6 +/- 36.4 versus C5L2KO: 45.8 +/- 5.0 nmol/microg protein, P < 0.001), and fatty acid re-esterification (WT: 85.3 +/- 2.4% versus C5L2KO: 59.5 +/- 6.8%, P < 0.001) were significantly reduced in C5L2KO mice. Indirect calorimetry measurements revealed C5L2KO mice have unchanged oxygen consumption levels yet reduced respiratory quotient value, suggesting preferential fatty acid utilization over carbohydrate. In agreement, fatty acid oxidation was elevated in heart and skeletal muscle tissue in C5L2KO mice and skeletal muscle levels of uncoupling protein 3 (425.5 +/- 86.3%, P < 0.0001), CD36 (277.6 +/- 49.5%, P < 0.05), cytochrome c (252.6 +/- 33.9%, P < 0.05), and phospho-acetyl CoA carboxylase (118.4 +/- 9.3%, P < 0.05) were significantly increased in C5L2KO mice versus WT (100%). The study shows that in response to reduced TG storage in white adipose tissue, C5L2KO mice have developed a compensatory mechanism of increased muscle fat oxidation.